Background: The Physical Internet is a young concept. This term has existed since 2006. But since the last five years (from 2012 -world, from 2014 -Poland) this concept has been intensively discussed in theory and practice. Currently, two facts are diagnosed: small number of conferences and scientific articles and small number of project implementations. Accordingly, the Physical Internet could be treated as a pilot concept. Material and methods: The aim of the paper is to review of scientific articles dedicated to Physical Internet topic (the authors' article solely regards the physical aspects of the problem). Method of systematic review of literature was used. Systematic review of literature was divided into four steps: initial recognition of literature in PI topic, selection of publications in criteria of two streams: scientific and practice, analysis of content of publications and final conclusions. The analysis aims at identifying considerable articles in the Physical Internet topic area. The article has a fundamental influence on further concept shaping. The research time span includes scientific articles published in the years 2004 -2017. The research subject was Web of Science and Scopus databases. Results: As regards to the theoretical stream, the Scopus scientific database is a slightly larger source of the knowledge about the Physical Internet than Web of Science (number of articles, number of citations). From the point of view of ranking in citations, the Web of Science is better than Scopus (both old and new publications). As to the theorists, the most worldwide renowned (cited) people (Web of Science and Scopus) are: E. Ballot, B. Montreuil, S.L. Pan and Y. Sallez. Conclusions: One might distinguish two Physical Internet evolution phases from 2004 to 2017: years 2004 -2012 (the Physical Internet occurrence, no interest in the concept and return to its thematic scope) -when the physical internet concept assumptions were developed and clarified and years 2013-2017 (renaissance of the Physical Internet as a future concept of efficient supply chain management) -when the concept was introduced (implemented) in logistic reality. The first period of the Physical Internet is characterised by the focus on its theoretical assumptions, the second one is characterised by the domination of presenting application and implementation solutions (pilot projects mainly with the case study status).
INTRODUCTION
There is and there will probably always exist a temporal-spatial gap between suppliers and receivers. The logistics task is to plan and perform the goods flow in the supply chain in the most effective way. Although the functioning conditions of logistic systems get changed, the logistics task still remains the same.
As to the contemporarily functioning logistic systems, they use less than a half of their (mainly transport and warehousing) resources. In logistic systems one observes an excessive amount of resources compared to the needs but this enables quite elastic performance of logistic processes at the expense of the decrease in the conducted activity profitability.
The decrease in the profitability results in the necessity to implement a new model of managing logistic systems. Therefore, one observes strong tendencies to integrate the logistic systems and commence cooperation in various activity areas because one might gain considerable benefits by cooperation (integration).
A number of expectations is related by contemporary logistics to the Physical Internet concept. It is a new concept of logistic management in supply chains. The concept is based on the physical mobility of logistic resources. Therefore, the Physical Internet is to make it possible for currently inefficiently used resources to be used more effectively.
It is shown by present observations that the issues of common resource creation [Cygler, 2013] are also more and more frequently raised by companies. This regards both the material ones (means of transport, warehouse spaces) and the non-material ones (knowledge, skills). Nowadays, resource obtainment issues are considered by companies to belong to key benefits from the cooperation [Brito, Costa e Silva, 2009 ]. There are examples of various sharing logistics undertakings in the work.
THE PHYSICAL INTERNET CONCEPT, TERM AND OBJECTIVE
As of now, the Internet use in logistics has been mainly related to managing the information flow in logistic processesmonitoring the fulfillment of online purchases or supplies and to solving problems in this flow. As information might be transmitted by the world wide web network, why should one not do the same with goods that might be sent by means of the global logistic network? This requires close cooperation of cooperators (process integration, resource sharing). This makes it possible to increase the efficiency of global goods stream flows -action elasticity and performance improvement combined with the reduction of operational costs. An original 4-level concept of the integration measurement in the supply chain is based on 19 different descriptions as presented in the works Hadas et al., 2015] . The supply chain configuration, business models and value creation patterns are redefined by the Physical Internet. This is because the need for searching for a system solution is more and more noticeable. The system solution is to enable the increase in the process performance efficiency and logistics development with the simultaneous obtainment of economic, social and environmental balance [Montreuil et al., 2012] .
All supply chain partners -manufacturers, providers of transport services, retailers -will be able to function independently by using a common logistic network. Its natural feature is the ability to make self-adaptations to the need of changes that occurred at a given moment [Hajdul, Nowak, 2014; Wasilewski 2015] . The Physical Internet concept should be a necessary future option of improving the activity efficiency in supply chains.
The Physical Internet is a term that was first mentioned in 2006 by Benoit Montreui from Université Laval in Canada. As regards to the article entitled "The Physical Internet. A survey of logistics" published in "The Economist", it includes the first presentation of the Physical Internet assumptions on a dozen or so pages [Montreuil, 2006] . The "Physical Internet manifest" [http://physicalinternet initiative.org/, 15.05.2017] by Benoit Montreui published in 2012 was an expansion of the Physical Internet assumptions. The author of the manifest presented more precise and detailed guidelines of the Physical Internet practical use as a result of his several-year work on the PI concept development.
The "Physical Internet" catchword was first mentioned in Poland during the Polish Logistics Congress LOGISTICS 2012 as part of the paper by Russell D. Meller from the University of Arkansas [http://www.logistics.pl/logistics/logistics-2012/, 15.05.2017]. Professor Meller presented the results of simulation research. It indicated that it was possible for the supply chain to obtain considerable benefits by shortening supply cycles with a decrease in the negative impact on the environment.
The Physical Internet aims at ensuring the stability, global mobility of a physical object and the ability to collect, store, sell and use it [http://www.modulushca.eu, 15.05.2017] . This is predominantly the ability to provide the most efficient method to relocate the goods to a given place in a short period of time.
The Physical Internet is organised similarly to data packages sent within the traditionally perceived digital Internet. This concept radically transforms the present idea of goods design, relocation and distribution. It is absolutely essential for all supply chain participants [Montreuil et al., 2012] to have the above method in which the goods relocation process is known and performed at each relocation stage in an optimal and efficient way . Beforehand, the process was ensured to be open, efficient and environmentally friendly. These were ensured apart from the traditionally perceived but frequently omitted, unnoticed and inefficient logistic solutions. The production area is also really important part of the supply chain but happens to be frequently unnoticed and strategically and operationally unappreciated [Kolinski, 2017; Kolinski, Sliwczynski, 2015] .
THE PHYSICAL INTERNET THEORY AND PRACTICE
The team of authors conducted world literature research that indicated 2 periods of enhanced publicising activities in the Physical Internet area [Web of Science, 2017]: − the first period of time related to the Physical Internet catchword occurrence (2006 and consecutive years), a decrease in the interest in this topic occurs after this period of time, − the second period of time related to the occurrence of world conferences on the Physical Internet (2013 and consecutive years).
As of now, there have been 3 conferences specifically on the Physical Internet in the global scale. The first one took place in Quebec, Canada (2014); the second one in Paris, France (2015); the third one in Atlanta, USA (2016) , and the fourth one is planned to be in Graz, Austria (2017) [http://www.pi.events/, 15.05.2017].
To the best of the authors' knowledge, the Physical Internet problems have so far occurred only as single conference papers. They are sporadically grouped as at least a separate dedicated discussion panel.
The Physical Internet is a young concept that has been factually discussed in theory and practice for the last 4 years (since 2012worldwide, since 2014 -in Poland). However, this concept is getting dynamically developed. This is confirmed by the small number of conferences and scientific articles and moderately small number of implementation projects to be currently considered as pilot solutions (index of projects A detailed scope of actions within each of the above major problems is presented in figure 1 . , Domański R., Adamczak M., Cyplik P., 2018. Physical internet (PI) : a systematic literature review. LogForum 14 (1), 7-19. http://dx.doi.org/10.17270/J.LOG.2018.269 10
Fig. 1. Physical Internet roadmap
One might generally distinguish two interest streams within the Physical Internet: − technical-technological stream -focused on unification and integration problems of logistic units in the supply chain and the infrastructure to facilitate the flow of these units, − organisational stream -related to developing the concept of managing the flow of logistic units which is predominantly based on the possibilities to share its own resources and competences with other supply chain participants.
The next part of this article is devoted to making a systematic review of the literature on the Physical Internet (the authors' article solely regards the physical aspects of the problem). The analysis aims at identifying considerable articles in the Physical Internet thematic area. The articles need to have a fundamental influence on further concept shaping. The research time span includes scientific articles published in the years 2004 -2017. The recognised Web of Science and Scopus databases will be a research subject.
ANALYSIS OF SCIENTIFIC ARTICLES IN THE WEB OF SCIENCE DATABASE
In the Web of Science database one identified a total number of 72 articles. In their titles, abstract or key word there was a key word "Physical Internet". A detailed distribution of the articles in particular years is presented in figure 2.
Source: own study As regards to the number of articles, two publicising activity periods of time are revealed. The first one was in the years 2004 -2008. This is a period of time when the Physical Internet appeared as a new concept of managing logistic systems. When this period of time was finished, one there were initially no signs of interest in the Physical Internet problems and then there was a gradual decrease in the interest in the them (years 2009 -2013 with a peculiar irregularity in 2011). The second publicising activity period of time was in the years 2014 -2017 (in the entire work there are data obtained in 2017 when the article was being written). During this period of time there occurred international conferences on the Physical Internet. An apparent and systematic increase in the annual number of publications (with less intensity in 2016) is noticeable in this time span. Therefore, one might state that the Physical Internet entered the renaissance phase again due to the international conferences.
In the Web of Science database there are totally 431 citations of the "Physical Internet" catchword according to the same searching criteria. In figure 3 there is a detailed citation distribution of articles in particular years. Domański R., Adamczak M., Cyplik P., 2018. Physical internet (PI) : a systematic literature review. LogForum 14 (1), 7-19. http://dx.doi.org/10.17270/J.LOG.2018.269 11 Source: own study As to the citation number, one might also observe two different time spans. From 2006 to 2012 the citation number of the articles was maintained at a moderately low constant level. The citations started to form an apparently increasing curve as late as from 2013 to 2017. Based on analysing the citations in the entire span of years (2006 -2017) one should state that the Physical Internet citations typically form an exponential curve (there were no records of the Physical Internet catchword in the first two years after the catchword had occurred in 2006). Source: own study Next, the same (top 10 citation) procedure was applied to the articles published between 2013 and 2017 (11 papers published and citied in the time span as above). The article selection results are presented in table 3. The article authors also decided to select the authors of the most frequently cited articles in the Web of Science database. In this case, the research was oriented to identifying the authors with the largest contribution to the Physical Internet concept (top 7). The analysis results are presented in figure 6. Domański R., Adamczak M., Cyplik P., 2018. Physical internet (PI) : a systematic literature review. LogForum 14 (1), 7-19. http://dx.doi.org/10.17270/J.LOG.2018.269 13 Source: own study 
ANALYSIS OF SCIENTIFIC ARTICLES IN THE SCOPUS DATABASE
In the Scopus database there are totally 90 identified articles with the Physical Internet keyword in the title, abstract or key words. A detailed citation distribution of articles in particular years is presented in figure 7 .
Source: own study Domański R., Adamczak M., Cyplik P., 2018. Physical internet (PI) : a systematic literature review. LogForum  14 (1) , 7-19. http://dx.doi.org/10.17270/J.LOG.2018.269 14 the detailed criteria features are presented in figures 9 and 10. When making a separate result comparisons of the works published in the time spans 2004 -2012 and 2013 -2017 , one should pay attention to an annual increase in the citation number (2017 not finished yet). One might realise by the comparison of figure 9 and 10 with z table 4 that the ratio of the citation number to the number of publications is not too favourable. The authors seem to return to the concept as drafted in the years 2004 -2012 The publications from the time span have been frequently cited in recent years. Presently, there occur a number of Physical Internet implementation concepts and, as a consequence, there is a huge dispersion of the articles and the citation number is decreased. Thus, one might distinguish two apparent Physical Internet stages: the concept development and implementation.
The article authors selected 12 most frequently cited papers (top 10 citations) -the works published in the Scopus database in the years 2004 -2012 and have been cited up to 2017. The articles were selected out of all the articles issued from the very beginning of the Physical Internet existence in the Scopus database to this article formulation moment. The above research results are presented in table 5.
Next, the same (top 10 citation) procedure was applied to the articles published between 2013 and 2017 (13 papers published and citied in the time span as mentioned above). The article selection results are presented in table 6.
The article authors also decided to select the authors of the most frequently cited articles in the Scopus database. In this case, the research was oriented to identifying the authors with the largest contribution to the Physical Internet concept (top 7). The analysis results are presented in figure 11 . Domański R., Adamczak M., Cyplik P., 2018 . Physical internet (PI): a systematic literature review. LogForum 14 (1), 7-19. http://dx.doi.org/10.17270/J.LOG.2018 15 Domański R., Adamczak M., Cyplik P., 2018. Physical internet (PI) : a systematic literature review. LogForum  14 (1) , 7-19. http://dx.doi.org/10.17270/J.LOG.2018.269 16 Source: own study characterised by the focus on its theoretical assumptions, the second one is characterised by the domination of presenting application and implementation solutions (pilot projects mainly with the case study status); − as regards to the theoretical stream, the Scopus scientific database is a slightly larger source of the knowledge about the Physical Internet than Web of Science (number of articles, number of citations); − as to the practical stream, the authoring researchers are divided into 2 explicit categories: the researchers interested in the Physical Internet technical and technological aspects (engineers) and the researchers interested in organisational aspects of the concept performance (managers); − as to the theorists, the most worldwide renowned (cited) people (Web of Science and Scopus) are: Ballot, B. Montreuil, S.L. Pan and Y. Sallez; − from the point of view of the higher ranking in citations, the Web of Science is better than Scopus (both old and new publications); − as to the practitioners, the dominating thematic topics are; standardisation of logistic units in the supply chain, sharing logistic resources (warehouse surfaces, means of transport), communication and monitoring of the goods flow in the supply chain based on advanced telecommunication solutions and computer aid.
This article is its authors' own attempt to synthetically present the state-of-the-art knowledge about the Physical Internet. The scientific databases of knowledge were searched by typing such entries as "Physical Internet" and "literature review" to be found among titles, abstracts and key words. In this way one found only 3 articles in the Web of Science database [Maslaric et al., 2016; Zijm, Klumpp 2017; Sallez, 2015] and 1 article in the Scopus database [Sallez, 2015] (this item also occurs in the Web of Science, common article). Nevertheless, a literature review of the Physical Internet topics was in fact performed only in one article [Maslaric et al., 2016] only in a very simplified form as revealed by reading the found publications thoroughly. This shows there is a deficiency of review publications on the Physical Internet problems.
The theoretical and practical works with reference to the Physical Internet roadmap (figure 1) have already been started. It will be revealed in approximately next 30 years' time Domański R., Adamczak M., Cyplik P., 2018 . Physical internet (PI): a systematic literature review. LogForum 14 (1), 7-19. http://dx.doi.org/10.17270/J.LOG.2018 whether the Physical Internet is an appropriate functioning option of supply chains in contemporary reality. Therefore, one should expect new scientific and practical, not only logistics-related impulses that might change the presently selected trend.
